In 2005, the hematopoietic cell transplantation comorbidity index (HCT-CI) was proposed as a tool to capture information on 17 different organ-specific comorbidities. 1 Each of those 17 was independently associated with an increase in nonrelapse mortality (NRM) in a cohort of 708 Seattle patients with various hematologic malignancies who were treated with allogeneic HCT after either myeloablative or nonmyeloablative conditioning regimens, with the intent that the index would be broadly applicable across disease and treatment combinations.
To calculate the HCT-CI, the adjusted hazard ratios (HRs) for NRM were given integer weights. 1 The HCT-CI score was the sum of these integer weights. The use of integer weights enabled the HCT-CI to be calculated easily and was consistent with other comorbidity indices used routinely in medicine. Further, integer weights would account for the ranges of variability in the HRs of comorbidities across different institutions and transplant strategies.
The Seattle group and others have validated the discriminative strength of the HCT-CI in single and multi-institution studies, 1-6 whereas others did not. 7 Our colleagues in Minneapolis previously confirmed the ability of HCT-CI to accurately discriminate NRM and survival among 337 patients treated with allogeneic HCT. 8 However, they noted that the HCT-CI was less discriminatory among subgroups of patients, an observation we thought was simply due to the smaller sample size of these subgroups. 9 Recently, the same group in Minneapolis hypothesized that modification of the methodology for calculating the HCT-CI might improve its discriminatory capacity. 10 They replaced the original integer weights with exact HR-based weights, using a multivariate model for NRM in a group of 444 allogeneic HCT recipients. Six of the comorbidities used in the original HCT-CI no longer contributed any weight. Of the 444 patients, 233 had umbilical cord blood donors. Data from all 444 patients were used to generate new HCT-CI risk groups. Subsequently, the authors used the same group of patients (n ¼ 444) to compare the performance of the original integer weights with the alternative exact weights in predicting NRM and OS. They concluded that the modified methodology resulted in higher predictive power than that obtained by the HCT-CI.
We believe that the results of this comparison are difficult to interpret given that the validation of the modified index was carried out in the same group of patients whose data were used to generate new exact weights. Therefore, we sought to evaluate the true impact of the weighting scheme in a way that was not confounded by patient population.
Using the original training HCT-CI set of the 708 patients, we calculated an alternative set of exact weights using precisely the same multivariate model used to derive the integer weights. Then, we used data from a randomly selected, independent cohort of 347 patients for validation (Table 1) .
1 Statistical methods were previously described. 1 Next, four stratification versions of the HCT-CI were compared (1) the previously published HCT-CI integer Each version was applied to the same 347 patients constituting the Seattle validation set, which was independent of both data sets used to derive the weights. Versions 1 and 3 had a more even distribution of patients compared with versions 2 and 4 of the HCT-CI, with the suggested Minneapolis categorization of exact HRs (Table 2) . Overall, the version with integer weights showed higher likelihood ratio and better c-statistics for both NRM and survival when compared with the three versions using exact weights. In particular, the exact weights derived from the same multivariate model used to derive the integer weights were no better than the integer weights themselves (versions 1 vs 3). The worst discrimination for NRM and OS was obtained from the version using exact Minneapolis weights, in which patients with weights of 1, 1.01-2 and 42 had NRM of 15%, 30% and 29% vs 14%, 21% and 41% per the HCT-CI integer weights of 0, 1-2 and X3, respectively. This current validation study in an independent group of patients transplanted in Seattle confirms the suitability of using integer weights for HCT-CI. Neither Seattle-based nor Minneapolis-based exact weights provided better discrimination compared with the standard HCT-CI scores. This was not surprising, as the rank correlation of the integer weighted HCT-CI and exact weighted HCT-CI exceeded 0.99 in Seattle patients, and we expected this would be true for the Minneapolis patients also.
The generalizability of the HCT-CI across different institutions is an important question and one which we are working to address in multi-institutional studies. If each institution needs to derive institution-specific weights, then this is a serious limitation of the HCT-CI. When applied to Seattle patients, the HCT-CI calculated with Minneapolis weights did not discriminate as well as when calculated with Seattle weights. As noted, there has not been an unbiased comparison of Seattle weights and Minneapolis weights applied to Minneapolis patients.
One important point is that the definitions of low, intermediate and high-risks for HCT-CI are relative and not absolute categorizations. The increasing weights of HCT-CI were meant to capture a general trend for increases in the risk of NRM, the range of which would vary based on transplant conditioning, disease status and other factors. For example, patients with scores 2-3 could have comparable NRM with patients with score 0-1 if they are given reduced-intensity regimens, but higher NRM if the conditioning regimen was higher in intensity. Thus, one must exercise care in transferring risk group categorization across populations. In general, the best way to define HCT-CI risk groups would probably rely on stratifying patients into roughly equally distributed subgroups after taking the overall sample size into consideration. It is possible that the Minneapolis findings were due to better distribution of patients into risk groups when different cutoffs for risks were used. In summary, we see no evidence that the proposed Minneapolis weights improve on the integer weights currently in use. In addition, integer weights are simpler to use and less restrictive when applied universally.
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